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ln thederiv atio n of a e ro s olpr o且1e fro mllda rdata o n eha 与tO ass u m e a n appropriate valu efo rthe a e r osl
e xtinctio n co efrlCient at a criticalrange which is us u ally s et at a dista n c e w ello utside thedetection r ange.
sin c･e this valu e influ e n c e sthe abs olute m agnitllde ofthe a e r os ol extin ctio n thro ughthe atm osphe r e,itis
desir able to ha v e am e ans for c alibr atio n. 五er e w epr opo s ethe u s e ofgro u nd_･1e v el e xtinctio n c o efacie nt
m e a日u red with an integr atedn ephelo m eter. Fo rthe c alibr atio n ofatm o sphericdata c one ctlO n止da r(AI)C L)
data the additio nalinfor m atio n obtain ed u sing a po rtablelidarisfoundto be u s efu 1 for c o n n ectlng the
gro u nd･1e∇elvalu ewiththe r etriev edv alu e atthelo w e s七altitude(c a･ loom)dete r mined by the ov erlap ping
of thela s e rbe a m swithtele s copefield1 0f･vie w.
2. Expe rim e ntalsitu atio n
1. Intr odu ctio n
Rec e ntly w eha v e c o n stru cted a n atT n O Sphericdata
colle ctio nlida r(AI)CL)to obtain the a e ro s oldata
ne ededto pe rfo r m the atm o spheric c o rr e ctio n to
s atellite r e m ote ･s e n sing dal,a. To obtain go od
pre cisio n in in v erting the A D CL datafor the c a se
thatthe c o nditio n ofalarge optic althickne ss c a n n ot
be fu 1nlled, here w epr opo s etO u S ethe c aubr atio n
valu e obtained witha n integr ated_n ephelo m ete r s et
atgr ou nd le v el. In the c a s e of u r atm o sphericdata
collectio nllda r thelo w est altitude deter mined by
the o v e rlap ping of the la s e rbe a m swithtele s cope
丘eld- of- vie wis ap proxim ately 400m above gro u nd
levelinvertic alm ea s u r e m ent with 8m r ad field-of-
vie w. This lo w e rlimit
,
which is in trodu c ed to
pr ev e ntthe s atu ratio n ofthe detectio n syste m, C a n
be alle viated by e mploying a la rger field- of･vie w
angle,butc a n n otbe elimin atedco mpletely. In order
to obtain the r ele v a nt, infor m atio n betw e en the
gr o u nd le v el andthe ov e rlap ping point w e m ake use
ofa po rtable lidar s et at a n elev atio n a ngle of20
degre e s. In the a ctualpr o c es sit is a s s u m ed thatthe
n editl mbetw e e nthelabo ratoryle v el(about60rn
abov e s e alev el) a nd 也e fullov erlap po血上 oftll e
po rtable lidar (about 160 皿 abov e se ale v el)i日
ho mogen eou s.
Figu r e1 sho w sthe s che m atic diagr a血 Of the
e](perin ent,.
C〉 Po rtabl∋Llda r
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Fig.1 Sche m atlC dl aEr a 皿 Of the e xperim e nt. Al lthe
in stn m nts a r白1o c atedat an ele v atio nheight ofap pr o xl m atBly
6 0m abo v e m ean S ea1e v o1.
Ae ro s olv ertic alprofile m e a s u r e m entatthe Nd:YA G
la 8 e r W a V elength of 582 n m lュa sbe e npe rfor m ed
u sing o u r atm o spheric data c one ction hdar L
Sim ulta n e otlBly a portable lida r with a N d:YA G
la s er; w Ⅳ elengtl1532n m ata n elev atio n a ngle of20
degr e eha sbe en e mployedto colle ctthe atm ospheric
info rm atlO nbelo w the fu llo v e rlap point of A D CL.
To c allbr ate thelida r-deriv ed e xt inction coefficie nt,
an integr ating n ephelo m ete r is oper ated
contin u o u sly at the gro u nd lev el･ Al 1 the
instru m e nts a r eloc ated at an elev atio n height of
approxim ately 60m abo v em e a n s e ale v el･ in ou r
- 295-
labor ato ry atChibatJniv e rsity, lo c ated 30km east
of Tokyo.
3. Po rtabLeLida r m ea s ure m e nt
First w e e x a min? whether it is r e a s o n able to
calibr ate the po rtablelida rdata by m e ans of the
gro u ndle v el e xtinctio n c o efficient m ea su r ed with
the integr ating nepllelom ete r. Figu r e2 istheplotof
a e r os ol e xtinction at the gro u nd lev el m e asu r ed
with the tw o instru m e ntS. In the a n alys上s Of the
h da rdata with Fe rnal d's in v e rsion 皿 ethodl), the
bo unda ry valu eis a ss u m edtobe c on sta nt, 0.0002
m ･1. T he r efe re n c e altitude is cho s e ntO be 500m
(146 2m sla nt r a nge), Fo r the extinctiorl-tO･
backsc attering r atio w e ha v e a s su m ed S. =30
throughthelidar path. Thelo w e st al土itude of the
inte rvalc onsideredi$ 100 m (292m sla nt r ange)
with a r e c早iv e r丘eld-of･ vie w of 4 m r ad. If the
m ediu m betw e e nthe gro u nd a nd this lo w e st
altitude is a 日8tl med to be hpm oge n e oll S, W e C a n
expe ct a valu e at the lo w est altitude in agr e e m e nt
withthe n ephelo m ete r-deriv edex血 ctio ndata. T his
giv esriseto a印 n Str aint witll r egardtothe choice of
thebourldary value intheFer n alda nalysis.
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Tw o res ults agre e w ella r o u nd 1 4:00, whe n the
atm osphe ric co nditio n atthe refer e n c ealtitude(500
m)is co nside redtobe stable withtim e.
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sinc e the m e a n valu e of the r elative hu midity
obs e rv edon the expe rim e ntal day at ou rlabo r atory
is ap proxim ately 92 %伊ig.3), the value ofsingle･
s c attering al bedo i日 C O n gide r ed to be high. It i畠
re a s on able to s up po s e that the gr o u nd･lev el
e xtinctio n v alu e c an ser v e a sthe c alibr atio n v alu e
in the an alysis of thepo rtablelida rdata ･
4. Calibr atio n ofthe A DC L data
.Figtl r eS4 and5 sho w the r a nge c o r r ect dpr o
files
m e asu red wi th thetw olida rs(19:15JST, 13Augu st,
1997). Thepro丘1e a 自白O Ciated with an a er o s ollayeris
obs e rv ed betw e e nthe altitude of30 0m to60 m in
bothc a 8 e S.
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The v e rticale xtin ctio nprofile sin Figs.6 and7ha v e
be en c o mpo s ed fr o mthe atm osphericdata c ollectio n
lida r m e a su r e m e nt in the alt,itude betw e e n400m
and 3500m a nd thepo rtablelida r m e a su re m entin
the altitude betw e e n100 m a nd 400 m , The
bou nda ry v ahl e at400m altitudefo rthe inv erBion
of the portable lidar data is chosen utiuzing the
grou nd･1ev elc alibr atio n valu e. Thisbo u nda ry valu e
als o s e r v e s a s a calibr atio n v alu efo rthein v e rsio n of
the ADC L data. Belo w100m the a eros olextinction
co efficient is a s su med to be con stant. Figu r e8
exhibits the cha nge of the e xtin ctio n c o effic e nt
betw e en Fig.6 (19:15JST. 18 August, 1997) a nd
Fig.7(19ニ30JST, 13 Augu st, 1997). The m e a n valu e
of the r elativ e lm midity obs e rv ed o n the r ela v ant
day ato u rlabo r ato ry lS appr o xim ately93%.
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o n ofe xth¢tion c oeLfFic;o ntbgtwed lF;g･5a nd
R昏6.
W e c an s e ea multi･1aye r ed s叫1Ctu r e Of a ero s ols
which ch ange srapidly wi thtim e. Thegro wthof the
laye rthickne日Sbetw e e nthe altitllde of 300m to
10 0 m is 旺plained by the de sce nt of the
c o n ce ntr ateda e ro s ollaye r.
5･ Sldepe nde n c e ofoptic}althickn e s s
Tbe tw o pr ofiles sho w n in Figs.6 a nd 7 ar e
calculated with the e xtin ctiorl･tO･ba cks c atte r mg
ratio of30in the li darpath, In thi8 S ectio n, w e
in v estigate the Sl depende n c e of the optical
thickne ss. The opticalthickne ssbetw e e n0 a nd3500
m is c alculat,ed wi theSI Valuebetw e en30and 60.
The r e s ults sho w a nin cr e a s e of 3.6% inthe c as e of
19:15 data(Fig.6), wh ile there is 2･2% incr e a s ein
tlle C a s e Of19:30 data(Fig.7). Ow 血g to tll ebigb
v alue ofthe relativ ehu midity, itap pe arsthat the
cha nge of Slparam eterdo es n ot af6ect the re sul 血g
optic al thickn es s signific a ntlyL
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6. Co n clu sio ns
ln thi8 rePO rt W e ha v e de m o n str ated the
impro v em e nt of thellda r･data pr o ce s sing utili 血g
the n ephelo m ete r-de mied e xtinctio n data. Ev e n
u nde rthe situ ation wher ethe inv e rtedpr o丘1e is
s e n sitiv eto the choic e of thebo u nda ry valu e of the
a e ro sol extin ctio n (optic al thickne ssis les stha n
unity), the a e ro s ol distribution c an be in v erted
a cc u rately fro m lldar data with this ty pe of
calibr atio n m ethod.
1)F. G.Fe rnal d,
L'An alysis of Atm o spheric Lida r
O bs e rv ation s :So m eCo m rn e nts
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